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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a system capable of 
imparting the proper torque to various rotations including the 
bending of a knee joint accompanied by walking or the like 
corresponding to conditions through the construction of a 
system capa ble of properly assisting walking corresponding 
to various walking conditions. 

SOLUTION: The torque imparting system is equipped with a 
first measuring means 6, a second measuring means 7, a 
reference work load determination means 8 and an external 
torque determination means 10. The first measuring means 6 
measures the internal work load of a leg part around a joint 
and the second measuring means 7 measures the external 
work load around the joint applied to the leg part. The work 
load determination means 8 determines reference work load 
on the basis of the internal work load of the leg part 
measured by the first measuring means 6. The external 
torque determination means 10 determines the external 
torque applied to the leg part so as to reduce the deviation 
between the internal work load of the leg part measured by 
the first measuring means 6 and the reference work load determined by the reference work load 
determination means 8 on the basis of the external work load measured by the second measuring 
means 7, 
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0. 1. 0). (0. 5. 1. 0) tLtcm^(D^mi± 

ti^nms (a) . ms (b) . as (c) . as 
( d ) cct^-t. 

[0 0 7 0] 08 (a) RUmS (c) ^rM-Sxh. ^2 
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'?(^cnmh)i^. m^zmm{±mm ms (a) . m 

8(c) 50H^^^tir(.^>SC<t/i>5:b:^)^^. t 

/c. 1118 (b) SD^EIS (d) ^M6<t. ||2f«^c, 

(b) . ms (d) mmm) ^H^^^tixi.^^ct:^^t> 
[0 0 7 1 ] ^fc. ms (a) Rc>iii8 (c) . xitm 

8(b) Ra^B8 (d) ?:J:hl5T^<^:. ^ lyi^MGt^ 

i^Wf±*M (as ( a ) - s ( d ) mum f)^^mmi 

9^m{±mm ms ( a ) - s ( d ) mmm) ^^^iss 
( m 7 14i^.gi3 ) '.mm lyxm^i)^ ^c^t^-r ^ (Df)^f^ti-^ 

[0 0 7 2] *:Mffflfl*«g^C *CD!»l5BO 

?^^amf±*Sw3 ^Mfflb/ci^^v. ^igejii53^???^««j3 

[0 07 3] ^fc. mmcn^$n^9mh)\^^T 
m&w^ (fcm^i^xik'^^n (6) (s) # 
mitmmw^ ccs-^c^r^^sns (_hs: (5) # 

[0 07 4] $6{C, ^V>f^t^G*;^*<-r'SCit: 
-^-rSC i:0^r#S (as (c) . 8 (d) #M) o — 

y^. y^>imG^/b^<r^ctxmi%mc^ cD-e 



15 

SCi^^rgf^ (08 (a) . 8 (b) #ftS) „ 

[0 0 7 5] tfc. mm{±m&w, jc*t-r-2.^^tf jci^u 

< T^Ci;<>ST#?, (H8 (a ) . 
8(c) #M) o -fi. m2%WLc^ 3!)VjN3<^^3n 

5n-5>:9-©*J^*'h5<-r€.Ci35Sr^-2> (08 10 
( b ) . 8 ( d ) #M) o 

[0 07 6] Uis, *3g)iteJ^,^r-«^'ff#©|«lgCK:*f 0 

fc75s, m<Dmmmmtbr: ^m^Wi A^swas^/M^r 20 
c 0 0 7 7 ] sfc. :^mmmm'CitAmo)mi'^^mmr 

b)Vi'i}m^$ntcA\ ffe©ii)!feff$,^ibr^a(-4-rti 30 
[0 07 9] :^mmmvitmf^<Dmr^m&)}-r^ < 

m-^^^ti-ci^je.{.^^ sisfte©ii]!fejf$,^fcj;n«. m\ 

(±S; (8) #M) o ^Ur, m^r^ifiii^ii^^^nmY 
^g©/^- < V 5 ic^gttS n/c;!)\ ftk©WSffJ«M£ 

WF^ui'T, ©iiMt-^?fa<] h Jbi'T, ©{^^, mi. m 

[0 08 1 ] asfc, » 1^1^56^12 9 {i. 50 
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7 ic J; fj ifj^ 5 n ^ e<]f±*s w , i ©f a -c s ^^H-tt 

[0 0 8 2] § e.ic, * 1 jwsB©^ 
M$tii>mmi±mM\f, &.±(Dm'mA (0 . i. 5 

W„ , 2. 5W, , ••^) «±©i*. »ie^Ca © 

[0 08 3] *lliaffJ,1gr«[*3S^ h^l'i'T, RO'ftiiS 
a)t ©a. i^Wh^l'i'T, S?>*ftitSo. ©a*Wff^ 

1 . 9mi±mmw, tmmsntci^^ (±s (3) , 
(4) . ia3s3-s5#M) . immmmmtbx^ 
mm^mm itmimmv$> ^ r 4> j; < . mfrntfimmm 

[0084] ^mmmx'ims^'^cDms.tucm'y^m 

mti^'t7'>i(im-oxmmm. mmmi(D[Hmh)ii'T, 

~ (2 c ) #Bi) , ffe©lliS0J^tLrHi>:7ciltif'ff!?*f 

J; o rSMIiS©F«3fl«J h ;U T, SD^rtWf±*fiw 
3&^e.JgiJ$n. #Mgp55^i'ti/ct^©:^aKcot xt'tifc 

»<DnmTtv&7f)^-z,xi.>?,i)f>timmm^$ti. c©)k*t 

!e:^{cS-^c>r^WI5©rte<jh^i/i'Ti -M^Wff^Sw 

[0 08 5] *SI)!feJI5^r5JftS-fe>1*-a^©iiJ^fii(C 
S-5-t,^-C*&tf*©)Slg|5'^©IPi5ig:^335siiJ^$ tltci)^ m 
4 . ( 1 a ) - ( 1 d ) #BS) . i^(DmMmPMtUX 

tc J; 0 mmms-mmm ^ n r ^ j: c ^ „ 

[0 0 8 6] :*:|||f6m^-C WMgBIH «3 ©!*3W h ^l- 5- T ^ 
B$ra8l^3tl'2>Ci-C-^teMg5lil'3©F*3Wf±*aw, *J 

#ij^$n/-c;i5^ (^ (3) mm) , i&commBmtox^ 

SSti, W#©W{c»-5i,i-cSSMii5llIO©I^Wf±** 
w, As«ij^3tir*)J:< > *tf^©±f*-9'^ia:^t^{c*t 

■r.5£;&©:^iggp-^)!iail^©ftS, 3?.»S¥©^t[iSgil 

aw, <i:©*f{S7'"^?^"7';l'dsiefIfi?^3tl, ^MJ 
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[0 0 8 7] :^mmMmv\mmw:><D^\-mv)i-t^T, 
m^^ntc-^^ (4) #BS) . i&(Dmmmmtvx^ 

5^ J- - 1 , 2 755ttl£T^©ti^, ttffi(D^ttS3^)^ifflJ 

^sn. mm^ks.^mm(Dmmm^('cm-^i.^x:n-mi±m lo 

[0 08 8] C Cr-. ^ P.{C*|6|gcr)ffe©||W$|g{C-:3 

[0 08 9] ^^tf*55^S§*aib/caS^*5±l5icStt U 

= J' d t • f ^ (T,<n Xcom, 
+ S d t • f - 

[0094] 

- J' d t • f * (T,c., xcoc, 
+ S d t • f- 

[0 0 9 5] 30 
f * ( X ) HE X ( i f X ^ 0 ) , 
0(if x<0)- (:il) 

[0 09 6] 

f- (x ) = 0 ( i f xS 0 ) . 
-X ( i f x<0) •• (12) 
[0 09 7] C©±-C, m 1 ^?l^^^^9 CCJ; 0 w 

it,,,r 5!)^i?t5E$ns (7) #M) o 

[009 8 ] ^L/T. i + lJgM-Crte<)h;l'i'Ti(,.., 40 

* (cs-^i*-c5^W I- ;u 1 0 {c<fc -5 -c^i-m h 

i'T,c,,,5:*^i^^3ti-5. (5^ (8) mm) o —7^. 

j'T,cwi,5!)i?^^5n^ (i5i) „ 

[ 0 0 9 9 ] {So-r, js*<D#'ff^fri— ^^-r^-^tf^ 
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[0 09 0 ] sKt^r. mm^tL&w-=&ms.Lxt^ib^ 

^{CffiSSU. fta)Sco« riEj iJ^c^, fi^^r. 

mo>t(Dmitti>ic riEj ii^i^, 
[0 0 9 1] c ©cfc ^ (c^^tf^ftfc J; -,r (± 1 ©*tf ja 

W©'*fc4> hJl'i?tftjSSi©«;!is riEj fc/j:ofcD 
[0 0 9 2] *^A^S*t»(C^t|^>L.. ^itffi©*tm^-C 



Wf±»l 



WjM) A^'XS; ( 9 ) 



(12) icm^ 

^K«ASiE©l«^©fS»S|3^w,ci/ > wzt,/ i. ft 
[0 09 3] 



) 



(9) 



) 

(T,t„ xcuc, ) •• (10) 

[0 1 0 0 ] sfc, m$m<DmmmmTtit\Hff]h)Vi'T 
1 Rc>'fta]Sc<j©«©iEm(cteDr-?-n-enmi <*^c 

(Dmmmmt vr^m.m*^ a -^fe(±©«^ii:^©'en-e 

^mmi>iitMm{iL^ o r - 2 - 2 «±+ 1 * 

[02] m'immmm<'Cj:^mmm(ommmm 
[03] #tf jiiaj*^g©*»fig*^a3-r ^^p-^-^-h 

[H4] *tf«©S¥-©J5RS:^«iJS©«E^.iftB^a 

[0 6] *?fliS!Ji^S(cJ;S^tf«B!;©|im*S*©^H^ 
0 

[07] mmmmsiici: ^mmm(Di^ s ^ u - a 

>ISm©i^aj0 (-€-©1) 

[08] ^tTtiSjSlgiC j; i>mm&}<Diy 5 :x u - 2^ a 
>fe»©lftH^0 (^©2) 
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FIG. 8 (a) 

C2=1.0 G=0.6 




FIG. 8 (b) 
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FIG. 8 (c) 

Cte=»1.0 G«1.0 
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FIG. 8 (d) 

cs=O.S G-1.0 
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